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CHAPTER 1

Introduction, Scope, And Purpose

1-1 INTRODUCTION

1-1.1

1-1.2

Contaminated water is defined as water which contains any chemical, biological, or
radioactive substance which posesachronic or acute health risk to exposed personnd.
Some degree of contamination and/or pollutionisevident in practically every body of
water in the world. The contamination may be naturally occurring or come from a
variety of sourcesincluding terrorist acts, leaking vessels, industrial dischargesand/
or sewer effluent. However, much of the contamination that enters the water is not
readily apparent. The biggest concern is from relatively enclosed bodies of water,
such aslakes, rivers, or harborswhich arewithin close proximity to large popul ations
and wrecks, where contamination can accumulate and/or concentrate.

These contaminants could present a potential health risk to Navy divers and may
additionally impact mission and operational readiness. The effects on personnel may
become evident immediately (acute) or may be delayed for many years (chronic)
especidly inthe case of exposuresto carcinogenic substances. For most microbiological
exposure, ilinesswill not devel op for several hoursafter diving and could possibly be
delayed for days. With the exception of chemical/biological warfare agents, acute
toxicity and/or incapacitation is unexpected for most chemical exposures. However,
chronic sub-toxic exposureto avariety of chemical hazards may effect illnesses such
as cancer, neurodegenerative disease, hormonal disregulation and others.

Purpose. The purpose of this manual is to provide general guidance and basic
procedures for diving in contaminated water. Because of the wide variability in
contaminants, potential exposure levels and other variables, only general guidance
can be provided. Supervisory personnel are encouraged to contact local agenciesto
obtaininformation onlocal water contaminants and hazards.

Standard Military Syntax. Thismanual utilizes standard military syntax as pertains
to permissive, advisory, and mandatory language. Word usage and intended meaning
inthismanual isasfollows:

a. “Shall” has been used only when application of a procedure is mandatory.
b. “Should” hasbeen used only when application of aprocedureisrecommended.

c. “May” and“need not” have been used only when application of aprocedureis
discretionary.

d. “Will” hasbeen used only to indicate futurity; never to indicate any degree of
requirement for application of aprocedure.

1-1
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2-1 GENERAL

CHAPTER 2
Contaminants And Hazards

Thethreetypesof contaminantsdivers can expect to encounter are chemica, biological,
andradiological. The potential routes of exposurefor diversareinhalation, ingestion,
absorption, and impingement (forcing of material into the body, such as through a
wound). Unlessthe responseisto aspecific incident, the availability of quantitative
data on the contaminants present in any specific body of water isproblematic. Real-
time, or even near real-time, water analysisis not currently feasible. If a specific
contaminant issuspected, information on various sourcesare available such asMaterial
Safety Data Sheets (MSDS), shipping manifests, or viasampling and analysis.

2-2 BIOLOGICAL CONTAMINANTS AND HAZARDS

NOTE

2-21

Biological contaminantscomefrom humansand animals, urban and industria sewage,
marine and fresh water organisms, commercial ships, hazardouswaste sites, marinas,
and agricultural runoff. The main source of biological contaminantsinwater ishuman
sawage. Theenvironmental fate of most pathogensin water isunknown. It isprudent
to assume water bodies contain the microbiological organismsof diseases presentin
alocd population unless confidenceishighinthe effectiveness of theloca wastewater
treatment facilities. Such confidenceisunjustified in underdevel oped areasand even
in CONUS after an unusually heavy rainfall. Biological agentsare divided into two
broad categories, pathogens and toxins.

Both Chemical And Biological Contaminants Tend To Concentrate In
Sediment Rather Than In The Water Column.

PATHOGENS. Pathogens areinfectious agentsthat cause diseasein man, animals, or
plants. Theseinclude bacteria, viruses, and parasites. Theseare commonly referred to
asgerms. Whilethevast mgority of microorganismsare harmlessor even helpful, there
aremany naturally occurring pathogenswhich are harmful to humans. Pathogens cause
disease (infection) by entering the body through lungs, digestivetract, and through the
skin and mucous membranes of body openings. Oncethey enter the body, pathogens
multiply, overcoming the body’snatural defenses, and produce disease. Symptoms most
commonly associated with pathogen infectioninclude upper respiratory flu or cold like
symptoms, vomiting, diarrhea, pneumonia, or skinlesions. Some pathogenscausenervous
system damage such as headache, paralysis, convulsions, or coma.

Virusesarethesmallest of theall biological agentsableto reproduce. They areincapable
of independent life, since they are only genetic material (DNA or RNA) and some
encapsulating proteins. They can be dangerous when they enter a human cell, and
“hijack” the contentsto reproduce themselves. Smallpox and influenzaare examples of
viruses. Viruses aredifficult to detect, and most hospital |aboratoriesare not equippedto

2-1
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2-

2

2-2.2

2-2.3

do soroutinely. Virusesare difficult to treat after exposure, sincethey are not usually
susceptibleto common drugs. Somevirus protection can begained by prior immunization,
e.g., HepatitisA; but no vaccines exist for most viruses.

Bacteriaareliving microorganisms. Unlikevirusesand rickettsias, they are capabl e of
reproduction outsideliving cells. If they enter the body and if thevictimisnot properly
treated, the microorganismwill multiply and incapacitate the host. Bacteriacan befound
inalmost any environment. Eschericiacoli (E. coli) isawell known bacteriawhichis
commonly associated with contamination of processed meat products. Some strains of
E. coli are common inhabitants of the human intestine, and thusare used asanindicator
of human feces and to open/close public beaches. Examples of diseases caused by
bacteriaare choleraand anthrax. Seawater isestimated to contain uptoamillion bacteria
per cubic centimeter. Bacteriasometimes concentratein athinlayer onthewater surface,
or athinlayer onthetop of sediment.

“Parasitesaresingle-celled or multi-celled organismsthat live and feed on or in another
animal. Well-known examples of human parasites are malariaand tapeworms. Most
parasites are acquired by ingestion (such as eating raw meat) but some can gain entry
into humanshby skin contact either onland or inthewater. Most water dwelling parasites
that can cause diseasein humansarefound intropical fresh water (asfound in Central
and South Americaand Southeast Asid). Salt water parasitesrarely cause morethana
rash and itching. Still, when working in areas where parasites are known to exist,
contact can be prevented or minimized in most cases by wearing protective clothing
(wet suit or skin are usually adequate) and bathing soon after surfacing.”

TOXINS. Toxinsare poisonous substances produced by microorganisms (pathogens),
plants, or some animals. Some toxins can be chemically synthesized or artificially
produced with genetic engineering techniques. Toxinsexert their lethal or incapacitating
effectsby interfering with certain cell and tissue functions. Neurotoxinsdisrupt nerve
impulseswhile cytotoxinsdestroy cellsby disrupting cell respiration or metabolism.
There isavast range of signs and symptoms associated with toxin exposure which
makes diagnosis extremely difficult.

Algd blooms, such asthoseresponsiblefor “ Red Tide,” producetoxinswhich arereleased
into thewater. Not all harmful algal blooms (HABS) arered - some are yellow, green
and orange. These toxins can cause illness such as cognitive impairment as well as
gastrointestinal, respiratory, and dermal distress. Algal outbreaksof human concernare
usually associated with largefish kills. Common symptoms one might experiencewhen
exposed to these toxins are coughing, eye and skin irritation, runny nose, numbness
around the mouth and nausea.

Blood Borne Pathogens. Though many of these pathogens are viruses they are
addressed separately since they are generally passed from person to person through
direct contact with an infected person’s bodily fluids. These infectious blood borne
disesses, e.g., HIV and hepatitis, aremost likely to occur when an operationinvolvesthe
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recovery of human remains. Diversmay al so be exposed through inadvertent contact
with potentially infected material such ashypodermic needlesor open cuts. Most known
infectious agents poseaminimal risk to diverssincethe agentsarefragile and do not
survivelong outsideahost. However, the Hepatitis C virusislessfragile, but infectivity
in underwater recovery situationsis expected to below. Divers should complete the
seriesof the standard immuni zationsrequired for healthcare workers, including those
for HepatitisA and B virusaswell astetanus. Personnel should betrained in exposure
control and safe handling of potential infected material, similar to the manner
recommended for healthcare workers. Besidestheimmediate medical concerns, the
fatigue and mental health issuesassociated with the recovery of human remainsshould
be considered as part of operational planning.

2-3 INDUSTRIAL TOXIC/CHEMICAL CONTAMINANTS AND HAZARDS

2-31

2-3.2

Based on the number of Material Safety Data Sheets now available, it appears that
morethan 5,000,000 chemicasarein commercia useworldwide. Chemicasvary widely
inavailability, solubility, toxicity, and permeability. Generdly, asit relatesto diving, little
tonoinformationisavailable on either theacute, or chronictoxicity of thesechemicals,
or their environmentd fate. Againthe primary sourcesof industriad chemical contamination
areindustrial spills, urban and industrial sewage, commercial ships, hazardouswaste
sitesand agricultural runoff. It is expected that every body of water in theworld is
contaminated to some degree. The National Institute of Occupationa Safety and Hedlth
(NI1OSH) publishesahandbook which liststhe exposure criteriafor approximately 1,500
of the most common chemicalsfor which ahealth hazard analysis has been compl eted.
The guideisavailable for download at http//www.cdc.gov/niosh/npa/npg.html. The
websitealso lists contact information to obtain hard copiesor acopy on CD ROM for a
minimal fee. If the presence of aspecific chemical isconfirmed, someinformation may
beavailableto assesstherisk. Thefollowing paragraphsareageneral list of chemicals
which divers can expect to encounter.

HYDROCARBONS. Hydrocarbons are chemicals composed essentially of atoms of
hydrogen and carbon. They rangefrom small and light substances (natural gas) tolarge
and hard to evaporate molecules (coal). In between arearange of solvents, oils, fuels,
and the larger polyaromatic hydrocarbons (PAHSs). PAHs are about the heaviest
hydrocarbons able to evaporate and able to dissolve in water. All the common
hydrocarbonsarein fact complicated mixturesof chemicals, and will have different
compositionsin different locations at different times. Even MIL-SPEC diesel fuel,
hydraulic ail, and creosoteare all complicated hydrocarbon mixtures(withlotsof PAHS)
having nofull chemical specification. Creosote, commonly used asawood preservative,
isapetroleum derivativethat contains PAHs and isaknown carcinogen. Theamount of
creosoteleaching into adjacent water decreaseswithtime; newer pilings, dock supports,
etc. may poseagreater health risk than thosein placefor several years.

HEAVY METALS. Metasin purified form are solidswith low potential of being toxic;

unfortunately, they are not usually encountered in purified forms. Metalscombined with
other chemicals can form stable minerals that also have low toxicity. In the marine

2-3
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environment, metalscan a so exist asdissolved ions, adsorbed into other solidslikeclay
or humus, or chemically combined into an organic compound, such as methyl mercury.
Many water quality limitson metal sare based on dissolvedions, asthat formisconsidered
to carry the greatest hazard to fish. Consistent with that assumption, the usual testsfor
metalsinwater initially convert al formsinto metal ions.

2-3.3 POLYCHLORINATED BIPHENYLS (PCBs): PCBsare materia sthat were used aspaint
additivesand electrical equipment coolants. PCBswere banned from production and
usein 1977 in North Americafor concern over health effects associated with them.
PCBs do not readily decompose and have been discovered in the sediment of many
bodiesof water. OPNAV Instruction 5100.23 addresses Navy occupational exposureto
PCBs. Chloracneisasavere skin condition associated with exposureto PCBs. Prolonged
dermal exposureto PCBsisasignificant health concern.

2-4 CHEMICAL/BIOLOGICAL WARFARE AGENTS

Chemical/Biological warfare agents present an extreme hazard to adiver and every
attempt should be made to identify the agent and mitigate the concentration/exposure
prior todiving. TheU.S. Army Field Manual (FM) 3-9 Potential Military Chemical/
Biological Agents And Compounds has information on the chemical makeup and
characteristics of specific agents and should be used astheinitial reference sourceif
tasked to respond to an incident involving a chemical or biological warfare agent.
Distribution of FM 3-9islimited to military and government agencies. However, it does
not contain specific information on the environmental fate of these compoundsin sea
water. Other available sourcesof information areother military field and technical manuals,
e.g., FM 3-5 NBC Decontamination and the Chemical and Biological Information and
Analysis Center (CBIAC): Tel: (410) 676-9030 Fax: (410) 676-9703, web address:
http: //mww.chiac.apgea.army.mil/.

2-5 RADIOLOGICAL CONTAMINANTS AND HAZARDS

Diversmay respond to an emergency situation wherethe diving areais contaminated
with aradiation source, or may berequired to performinspection, repair or maintenance
inthefuel poolsof nuclear power reactors. Radiological contamination isexpected to
most likely occur through an accident or intentional terrorist act. All diversmust havea
thermo luminescent dosimeter (TLD) or similar item, and betold of the locations of
radioactiveitems. Nuclear shipyard diversare experienced and trained in diving near
point sources of radiation. Diving withinthefuel poolsof nuclear power reactorsisdone
internationally by civilian contractorsworking for private or government-operated power
companies.

2-4



SS521-AJ-PRO-010

CHAPTER 3

Equipment

3-1 GENERAL

There is no single equipment configuration or material which will protect the diver
under al conditionsor from all contaminants. Thetype of protection needed will be
determined by the expected hazard, type of work, the urgency of the work, and the
available equipment. The diving support system should include both respiratory and
physical protection. The standby diver must be equipped with alevel of protection at
least equal to that worn by the divers. Additionally, the surface tenders and support
personnel may experience asgreat ahazard asthe diver. The mucous membranesare
the most vulnerabl e regions on the body and, assuming intact skin, areessentialy the
only route microorganisms can enter and infect the body. Therefore, isolating these
vital areasfrom the source of contamination isthe primary concernwhendivingina
biologically contaminated environment. Respiratory and physical protection must be
availablefor surface support personnel. For awide range of contaminated water diving
operations, the use of dry suits composed of vul canized rubber and adiving helmet,
or overpressure breathing system, are the preferred system. However, there will be
Situationswhen additional protectionwill berequired.

3-2 SCUBA EQUIPMENT

321

Divingwith astandard SCUBA ensembleincluding ahalf face mask and amouthpiece
regulator provides very little protection to adiver. The diver’s mouth isin constant
contact with the water exposing the diver to contaminants which can enter either
around the mouthpiece or viawater refluxed through the exhaust val ve. Inhal ation of
microscopic water droplets from the area of the regulator mouthpiece and from its
exhaust valve may cause contamination to go to thelungs and on to the bloodstream.
Wherewater is suspected of being contaminated, use of standard SCUBA equipment
should be strongly discouraged.

FULL FACE MASK. If theprimary hazardismicrobial, afull-face mask may reasonably
protect mucous membranesin the eyes, nose, and mouth. Both NOAA and the EPA use
afull-face mask for contaminated water diving. An obvious advantage in using this
approach isthe portability and relative ease of use of afull-face mask. Full-face masks
can be configured to operate with compressed gas SCUBA tanks, aconfiguration that
affordsadiver unencumbered freedom of movement and provides moderate protection.
Most full-face masks can d so be configured to operate from surface-supplied compressed
gas which affords greater endurance but restricts mobility compared to SCUBA. A
recent international diving survey found no commercial diving operationsusing full-face
masksfor contaminated water diving. A full face mask which incorporatesapositive-
pressure regulator will hel p eliminate water entering the mouth, but does not resolvethe
droplet inhalation concern. Additionally, full-face masksoffer no protectionfor thediver’s
head, neck, or ears, all of which are potentia sitesfor exposureto waterborne hazards.

3-1



SS521-AJ-PRO-010

3-2.2 CLOSED/SEMI-CLOSED CIRCUIT REBREATHERS. Using afull face mask
with arebreather, such asthe MK 16 or MK 25, would mitigate exposure through
exhaust valve reflux and allow for compl ete encapsul ation of adiver in aprotective
over suit. Accordingly, in some scenari os use of these apparatus should be considered.

3-3 SURFACE SUPPLY DIVING SYSTEMS

3-3.1 MK 20. TheMK 20 offersan added level of protection over half-masksand mouthpiece
regulators. Operating the MK 20 in the positive-pressure mode will lessen the
likelihood of water leaking into the mask. However, some water is likely to enter
either under apoor-fitting face seal or asreflux through the exhaust valve. Therefore,
the MK 20 and other full-face masks should not be considered when high levels of
protection are necessary. When using aMK 20 to dive in moderately contaminated
water, the side block assembly should be employed for emergency gas supply.

3-3.2 MK 21 Diving Helmets. By sequestering the diver from thewater column the MK 21
surface supplied hard hat equi pped with the doubleexhaust kit, when mated to avul canized
dry suit offersthe greatest protection for diversin contaminated water. Unlike masks,
theMK 21lisableto protect adiver’sentire head, including hisears. However aproblem
frequently reported with the MK 21 is reflux of water through the exhaust valve
mechanism. Even when ouitfitted with the double exhaust kit for diving in contaminated
water, somewater occasionally leaksback into the helmet. Thisallows somewater to
accumulatein the oral/nasal mask portion of the helmet so that when thediver triggers
thedemand regul ator with hisnext breath, he aspirates and/or ingests an atomized spray
of water contai ning contaminantsfrom thewater column. Thisproblemismost often
reported inwater with high particulate matter content such assuspended silt and sediment.
For theMK 21, leskage of water into the helmet can be mitigated by adjusting the dial-
abreathto adight free-flow when the diver reachesthe bottomto effect adight positive
pressure.

Another concern reported with the MK 21 occurs during use in water heavily
contaminated with petroleum products. The exhaust whiskers of the double exhaust kit
aremanufactured from adipped latex procedure, and arehighly susceptibleto degradation
by petroleum products, as well as many other solvents. They will require frequent
replacement to maintain theintegrity of the helmet. Some operatorshave had to perform
annua maintenance proceduresonthe MK 21 daily whilediving in such environments.
Amplesuppliesof spare partsincluding o-ringsand doubleexhaust kitsshould beavailable
when preparing to divein water contaminated with petroleum-based materias. NAV SEA
is currently pursuing replacement of these soft goods with moreresilient materials.
Leakageinto the oral nasal mask will occur at any depth when the head ismoved from
the upright position. L eakage can be minimized by opening the steady flow dlightly.
Adjusting the dia-a-breath hasno influence on whether or not leakage occurs.
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3-3.3

Umbilicals. Standard diver’sair supply hoseis comprised of nitrile with aneoprene
outer shell. This combination is reasonably resistant to many chemicals. However,
prolonged exposureto concentrated chemical contaminants, especially solvents, may
lead to decomposition of the hose. Careful inspection of hosesiswarranted beforeand
after divingin contaminated water.

3-4 DIVING DRESS

34.1

3-4.2

Thetypeof diving dressselected will be based upon several considerationssuch asthe
water temperature, level of contamination, and type of contaminant. No suit can protect
adiver from all substances, however adry suit with attached gloves connected to a
positive pressure (freeflow) helmet isthe best protection for adiver in contaminated
water. Coated exterior fabric dry suits may be difficult to decontaminate. Some
contaminants may cause such rapid deterioration of material, or may be so difficult to
clean from the diving dress, that a new suit and other equipment may be needed for
each dive. This increase in required equipment should be included in planning
operations. The type of dress chosen should have strength, flexibility, ease of
decontamination, and, most importantly, chemical resistance. It should preclude any
contact between the human body and the contaminants.

WET SUITS. Wet suitsoffer little to no protection while diving in contaminated water.
The skinisdirectly exposed to the contaminants in the water while foam neoprene
can absorb large amounts of contaminated water making decontamination difficult. In
addition some contaminants can degrade foam neoprene. Wet suitsare not appropriate
when diving in moderately contaminated water or when an acuterisk exists.

DRY SUITS. Dry suits, either variable or constant volume, are appropriatefor diving
operations in contaminated water. A one-piece dry suit with incorporated hood and
glovesispreferred with thegoal of minimizing the number of penetrations. VVul canized
dry suitsoffer substantial protection from all microbiologica hazardsand from many
chemical hazardsfor extended periodsof time. TheViking HD, or equivalent vul canized
rubber dry suit, should beused for al divingin contaminated water. Thedry suit should
have a neck dam that creates awatertight seal directly to the MK 21. Intact skinis
susceptible to many hazards including PAHs (in high concentrations in petroleum
products), PCBs, pesticides, creosote, and some heavy metds. Isolating adiverinadry
suit ishighly recommended when these materialsare present. Divers may experience
some leakage of water if asuit isnot properly fitted. Care should be taken to ensure
diversand dry suitsare matched appropriately by size.

Viking and Gates publish data for resistance of their respective suits to a host of
chemicals. When concentrations of known contaminantsare availablethisinformation
should be referenced for maximum safe dwell times. Consideration of the durability of
other components of the diving ensemble, such asthe helmet, gloves, umbilical etc.,
should be taken into account when determining dwell times. Evidenceasuitisbeing
degraded by contaminantsare swelling of thematerid, color changes, tackiness, stiffness
when dry, and exposure of underlying fabric. Suitsdemonstrating any of these changes
should not bereused.
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3-4.5

SUIT UNDER SUIT (SUS). NOAA and the EPA developed the Suit-Under-Suit system
in house and it is not available commercially since it requires an enormous supply of
fresh water. It should be considered for extremely contaminated water where the time
and logistics are available to acquire and support its use. The suit-under-suit consists of
a tight-fitting, thick neoprene suit with attached booties worn under a modified vulcanized
dry suit. The suits are joined at the neck by a clamp. This creates a closed space
between the two suits. Clean fresh water is supplied to enter the outer suit via a valve at
the diver’s chest. The space between the two suits is flooded with clean water. Exhaust
valves on one arm and at both ankles allow water to exit. A garment of tight-fitting
heavy fabric is worn over the SUS. This protects against chafing and tearing, and prevents
the suit from blowing up. If the SUS is damaged, the positive pressure of clean water
prevents contaminated water from coming in contact with the diver. If contaminated
water gets in, isolation of the diver’s head will provide protection for the eyes and
respiratory system, and prevent inhalation and ingestion of contaminated water droplets.
Isolating the diver’s head and life-support system from his body and suit environment is
highly desirable when positive pressure is used, and essential when in demand mode.
“For additional information contact NAVSEA 00C32, (202) 781-3821 DSN 326-3821.”

GLOVES. Chemically resistant waterproof gloves should be used when diving in
contaminated water. Viking manufactures a three-finger glove comprised of similar
material to their dry suit. Additionally, commonly available butyl or nitrile rubber five-
fingered gloves offer satisfactory chemical resistance while providing greater dexterity
than three-finger options. Gloves should be positioned over cuff rings on the sleeves of
the Viking HD dry suit. Depending on the nature of the diving job, an over-glove may be
used to protect against chafing and punctures. In cold water, thermal under-gloves may
be necessary. For extra security, gloves should be taped or zip tied to the dry suit sleeve
above the cuftring. Gloves should not be equalized with dry suits to minimize the possibility
of contamination entering the entire suit in the event of a tear.

OVERSUITS. Ifit is reasonable to expect to encounter bulky, adherent contaminants
during a dive, a disposable oversuit, e.g., TY VEX®, may be used. Such disposable
hazardous material protective suits can be secured to a diver after he has been outfitted
with the entire diving rig. No effort to make the oversuit watertight should be attempted,
for such an attempt may complicate the dive by creating air pockets.

3-5 COMPRESSORS

3-4

A concern for conducting diving operations in contaminated water is compressed gas
supply. Since compressors are often used on site to compress gas as needed, volatilized
components of waterborne hazards can potentially enter an on-site compressor and
contaminate the gas supply. Historically, the primary source of contaminated air
samples has been from compressor intakes not being positioned upwind or away from
the source of contamination, e.g., fuel oils, hydrocarbons. Operations supervisors, therefore,
should be careful to position compressor intakes upwind of contamination, if possible.
Such optimal positioning may not always be feasible or reliable, so compressing gas off
the site may be a prudent alternative and may mitigate the chances of contaminants
entering diver gas supplies.
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4-1 GENERAL
NOTE

WARNING

CHAPTER 4
Pre-dive Planning

Prior to conducting diving in suspected contaminated water, diving
supervisors should contact SEA 00C for support in obtaining information
on potential levels of contamination, specific procedures, and local
support agencies.

The maority of U.S. Navy diving will occur in water with few obvious signs of
contamination. In the dive planning stage, operational risk management (ORM)
techniques (OPNAVINST 3500.39A) should be used to balancetherisks of an operation
against the potential risksto personnel and equipment. The potentia routes of exposure
for diversand topside personnel to chemical/biological contamination areinhalation,
ingestion, absorption, andimpingement. A good risk assessment will identify the expected
route(s) of exposure, expected contaminant(s) and reasonabl e precautions necessary to
minimize the exposureto both the diver and topsi de personnel.

Most chemical hazardsto which diversare exposed cause limited immediate effects.
For most microbiological exposures, illnesseswill develop hoursto daysafter exposure.
However, chronic exposure to chemical hazards may cause/effect the occurrence of
other illnesses such as cancer. Recognition and i dentification of substancesisof paramount
importanceif adequate and appropriate monitoring of exposed personnd isto beconducted
by medical authorities.

Diving in water heavily contaminated with pathogenic microbes may infect an
otherwise seemingly innocuous skin wound. For thisreason, diverswith preexisting,
unheal ed wounds should be prevented from diving in contaminated water. Any injuries
that they sustain during such diving should requirethemto exit thewater for immediate
medical attention.

The expected decompression obligation and decontamination procedures to be
implemented should be thoroughly briefed to the dive team during the planning phase.
Diving in contaminated water should be scheduled to require no in-water
decompression in order to limit the diver’s exposure to waterborne hazards.
Decontamination and diver undress procedures, within the five-minutetime constraint,
should be demonstrated to the Diving Officer before attempting dives relying on
surface decompression. Asdescribed in the decontamination section, decontamination
procedures aretedious and may require aprolonged time. Every effort must betaken
to ensure thorough decontamination isachieved prior to recompressing divers because
introducing contaminantsto recompression chambers may present significant health
and safety concerns.

During surface decompression operations, incomplete decontamination
of divers may contaminate recompression chambers and present a fire
hazard.

4-1
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4-2

4-3

4-2

MEASUREMENT AND MONITORING

Reliable analysisof water for chemical and microbiological substancesisdifficult to
obtain. Simply sending thewater sample*“to thelab” will not give acomplete picture of
the contaminants present. Most |aboratory techniques are not designed to scan for all
possible contaminants at once, but rather must be focused narrowly to provide optimum
results. Analysisof awater samplefor the potential 5,000,000 chemical contaminantsis
impracticable. Microbiological testing requiresentirely different analytical methodsthan
those which detect chemical contaminants. The scope of testing should be limited by
prior research of local conditionsand concerns. Thereisalso usually a2 or 3day lag
between sampling and reporting. Testsareavailablewhich cover morethan one substance,
such as8 metals, or 11 PAHS, at once, for about $100 per sample.

Additionally, depending on the nature of acontaminant, it may float on the surface,
suspend in the water column, or accumulate on the bottom. An accurate analysis
requires samples throughout the entire water column and adjacent sediment. The
validity of samplescollected isalso likely to be dependent on severa other variables
which change over timeincluding current, tide, temperature, and weather. Thevariation
in contamination across space and timeissimply unknown. For these reasons, real or
near-real timewater analysisisnot currently feasible.

Generaly, only aqualitative water quality assessment ispossible sinceacomplete and
reliable analysisof the contaminants present inthewater isdifficult, if notimpossible, to
obtain. Supervisorsshould obtain asmuch quantitativeinformation aspossibletoaidin
their assessment. Thisinformation may beavailablefrom varioussourcesincludinglocal
water quality management offices, contained in environmenta studiesor availablefrom
loca environmental regulation agencies. If aspecific contaminant or hazard issuspected,
sampling and analysis should be completed prior to commencement of dive operations.
Therisk assessment should be thorough in order to best protect the diver and topside
personndl. Severa of thefactorsthat should be considered inthisanalysisarethe nature
of the contamination, urgency of therequired operations, the natural environmenta, type
of body of water, and the diving and protective equipment available.

LEVELS OF PROTECTION

4-3.1

Based upon the expected primary source of contamination, the protective ensemble
chosen should minimize the exposure route. The following are levels of protective
equipment comprised of components currently availableontheANU. Thelevelsare
patterned after EPA guidelinesfor personal protective equipment, with level A being
most protectiveand level D least protective. No scientific testing hasbeen performed on
these diving ensembl esto eval uate extent of protection, thereforethelevelsof protection
inTable4-1 arestrictly recommendations.

LEVEL A. MK 21 Diving Helmet with Double Exhaust Kit, Vulcanized Rubber Dry Suit
with Mating Neck-Dam, Dry Glovesattached to integral cuff ringsondry suit deeves.
Dia-a-breathin MK 21 isto be adjusted while at maximum depth to slight free-flow
mode.
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TABLE 4-1. WATER QUALITY AND PROTECTIVE GEAR RECOMMENDATIONS.

WATER QUALITY PROTECTION LEVEL DECONTAMINATION
Category 1 A Yes
Category 2 AorB Yes
Category 3 A, BorC No*
Category 4 A,B,CorD No*

*Routine post-dive maintenance required.

4-3.2

4-3.3

4-34

LEVEL B. MK 20 Full-Face Mask in positive pressure mode, Vul canized Rubber Dry
Suitwith Hood, Dry Glovesattached over cuff rings. The side-block assembly isto be
used for EGS.

LEVEL C. Any Diving Helmet or Full-Face Mask not used with adry suit.

LEVEL D. Any UBA with amouthpieceor T-bit.

CAUTION Any breach of personal protective equipment used to conduct a dive in

contaminated water should result in termination of the dive as soon as
feasible to limit exposure to the hazards.

QUALITATIVE WATER QUALITY CATEGORIES

4-4.1

4-42

Aspart of the ORM processaquantitative analysis of thewater quality should be made.
Generally thiswill only be possibleif responding to aspecificincident wherethe spilled
contaminant isknown and quantitativetestsareavailable. In most incidentsaqualitative
assessment of thewater quality isthe best assessment that can be made. Thefollowing

categorieswere devel oped by the CaliforniaDepartment of Transportation and arebroken
into four categories.

CATEGORY 1. Highest contamination. Grosdy contaminated with concentrated chemical
or microbiological contamination. Examplesincludeobviousfud dicks, arcraft recovery
with copiousjet fuel present, sewage operations, and human remainsrecovery. LEVEL
A protectivegear isstrongly recommended.

CATEGORY 2. Moderate contamination. Increased levels of both chemica and
microbiological contamination abovewhat isnormally expected. LEVEL A protectionis
recommended unless primary suspect contaminantismicrobiological, then LEVEL B is
appropriate.

4-3
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4-4.3 CATEGORY 3. Basdline contamination. Baseline contamination isdefined asthewater
quality that is*“normally” expected AND which hasademonstrated history of causing
no acute effects on divers. Baseline contamination may be different for different
locations. A concern may still exist for contaminants that may easily enter the body
through the mouth if a full-face mask or helmet is not used. LEVEL C or more
protective equi pment recommended unless acompleted ORM analysis shows use of
level D isan acceptablelevel of risk.

4-4.4 CATEGORY 4. No contamination. This includes situations where no contaminated
sources are known or expected such as at remote locations offshore. Additional
examples are drinking water reservoirs, swimming pools or other bodies of water
routinely analyzed for quality. Local water management authorities may dictate what
adiver wearsin such water so that he does not introduce contaminants in the water
supply. Any type of diving apparatusisacceptablefor diver protection.

4-5 SPECIFIC DIVING SCENARIOS

Certain scenarioscanincreasethe potentia exposureto chemical/biologica contamination
and extraprotective measures should be adopted. Table4-2 describesthe recommended
protection for the specific diving scenarios described below.

4-5.1 After Rainfall. After appreciablerainfall, land-based contaminants may bewashed into
awatershed basin with the runoff. This phenomenon has been termed “first flush.”
Divesplanned during or in the daysimmediately following alargerainfall should antici-
pate exposureto avariety of chemical and microbiologica hazardswhendivinginan
areawith areasonable expectation of “first flush” effects. LEVEL A protection should
be employed for such dives. If the concernisonly for microbiological contamination,
LEVEL B should offer adequate protection.

4-52 Working in Sediment. Most persistent contaminantswith adensity greater than water
will accumulate in the sediment. Of the analysis of water that has been reported, the
sediment routinely hassignificantly higher level sof both chemica and microbiological
contamination than the adjacent water column. This contamination may include heavy
metals and PCBs. LEVEL A protective gear should be used for al divesinvolving
sediment disturbancein harborsor other areas with reasonabl e expectations of prior
contamination.

453 Points of Discharge. Water adjacent to points of discharge such asdrainage pipesand
runoff channels can contain increased level s of contamination. When conducting diving
operations within several hundred yards of such sources of water, LEVEL A or B
protective gear should be used.

4-5.4 Working with Hazards. Several diving scenarioswill indicate the need for the use of
maximal protective gear to mitigatedivers health effectsfrom exposure to suspected
contaminants. Theseincludediving in grossfuel contamination, such asonleskingvessals
or aircraft recovery, aswell asworking with specific, known hazards, such as creosote

4-4
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TABLE 4-2. RECOMMENDED PROTECTION FOR SPECIFIC DIVING SCENARIOS
(FULL DECONTAMINATION RECOMMENDED FOR ALL SCENARIOS.)

SCENARIO PROTECTION LEVEL
First Flush A (or B¥)
Sediment A

Discharges AorB

Known Hazards A(orB?)
Algal Blooms AorB
Protozoa AorB
Human Remains AorB

*Level B appropriate if hazards of concern are microbiological.

455

4-5.6

soaked wood materialsand working with anti-fouling paint. LEVEL A protection should
be employed for such dives. If the concernisonly for microbiological contamination,
LEVEL B should offer adequate protection. If the primary hazard floats on the surface
the use of ahigh pressure spray to clear an areaof thewaters surfacewhen thedivers
enter/exit will limit the amount of material to which they are exposed.

Algal Blooms. Algae, such asthoseresponsiblefor “redtide” poseasignificant health
hazard not only to diversin the water, but also to topside personnel. Health effects
includerespiratory, dermal, and cognitive changes. Many algal bloomsare associated
withlargefishkills. LEVEL A or B protective gear should bewornwhen divinginwater
contaminated with such algae. Also, topside personnel require respiratory and splash
protection. Visud discriminationtestsare available asanindicator when eva uating divers
exposed to Pfiesteria.

Human Remains Recovery. For divers and body handlersin the water, every effort
should be made to protect personnel from injury and unnecessary exposure to body
fluidsand tissue. Diversshould employ LEVEL A or B protective gear to completely
avoid skin and mucous membrane contact with human remains and the water in the
vicinity of theremains. If therecovery isto be made around wreckage where thereisa
reasonabl e concern for injury, divers should wear reinforced glovesto minimizethe
chanceof introduction of potentially infectious materia sto their hands.

45
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4-6 SOURCES OF INFORMATION

Information about water quality may be obtained from state and local health agencies.
These organi zations often have water testing and reporting proceduresin place and
areoften accessibleviathe Internet. Thisinformation usualy focuseson microbiological
contamination for recreational waters or fishing estuaries, and is available for most
coastal states. For OCONUS operations, theArmed ForcesMedical Intelligence Center
(AFMIC) can provide someinformation regarding local water quaity. Suchinformation
may require afew weeksto compile. Requests should beinitiated accordingly. Internet
availability to AFMIC can befound at: http://mic.afmic.detrick.army.mil. Table 4-3
listsvariousother pointsof contact for informetion on contaminated weater diving. Appendix
A containsadditional reference materialsand information sources.

TABLE 4 - 3. POINTS OF CONTACT FOR CONTAMINATED WATER DIVING

Nation Address Telephone Fax
Belgium Belliardstraat, 14-18 B [02] 5025080 Belgium (BE)
1040 Brussels BE
Canada Environment Canada Emergency Center [819] 953-5361 (819) 997-3742
Note (1) Place Vincent Massey Hull K1IA OH3
CANUTEC Tower C. Place De Ville Ottawa
K1A ON5
Denmark Chemical Laboratory Universitetsparken 2 [613] 954-5101 (613) 996-6666

2100 Copenaghen OE

2) Poison Information Centre
Righsospitalet TA

Gensues 20 DK

2200 Copenaghen N

United States
Note (2)

National Strike Force Center
United States Coast Guard
National Strike Force Coordination (919) 331-6000 (919) 331-6012
Elizabeth City, NJ
Atlantic Strike Team (609) 724-0008 (609) 724-0232
Atlantic Area Fort Dix, NY
Pacific Strike Team Pacific Area Hamilton (415) 883-3311 (510) 437-3628
Field, Navato CA
Gulf Strike Team (205) 639-6601 (205) 639-6610
Gulf of Mexico
Mobile, AL

U.S. Environmental Protection Agency (850) 934-9242 (850) 934-9201
National Health and Environmental
Effects Research Laboratory
http://www.epa.gov/nheerl/

1 Sabine Island

Gulf Breeze, FL 32561-5299

Germany
Note (3)

1) Wehrwissenschattliche
Materialprofung for Chemical Pollution
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Notes (1) Canada: Information onhazardousmateriascan befoundintheWorkplaceHazardous
Materials Information System (WHMIS) which is available at all major Canadian
government and civilian agencies.

(2) United States: By contacting one of the listed locations and providing basic
identificationinformation of suspected contaminated items, the Strike Forcewill access
itsMarine Safety Information System (M SIS). The M SISisacomputer-based system
capableof performing adatabase search for toxic substances and providing information
on specific hazards associated with those substances and proper disposal/handling
guidance.

(3) Germany: If chemica or radiological pollution occurswhen diving, the hygienist of
the area, Wehrberei ch/Territorial kommando, will identify the toxic substancesthrough
theuse of specia laboratoriesinthearea. If the pollution occursin Northern Germany
aongtheshoreline of Baltic or the North Sea (Navy), identification of toxic substances
will be made by the Territorialkommando Kiel and Wehr-bereichsverwaltung 1, Ab, 11
A3/Afnorth Feldstrabe 70.

4-7 PERSONNEL QUALIFICATIONS/ TRAINING

Training isasimportant as personnel selection. A training program should thoroughly
explain contaminantsand their properties, precautions, effects of exposure, methods of
protection, and emergency procedures. Continuousrefresher retraining isimperativeto
ensurediversremain competent in the procedures and use of equipment. Depending on
thetype of toxic substance encountered, it may be advisableto introduce short or long
term biologica and medical surveillance of exposed personnel.

4-7
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5-1

5-2

CHAPTER 5

DIVE STATION DECONTAMINATION

PROCEDURES

DECONTAMINATION

Theaim of decontaminationisto either rapidly and effectively render contamination
harmlessor removeit. Thegoal of systematic decontamination proceduresisto limit
the spread of the contamination and reduce thelevelsto the greatest extent possiblein
order to protect personnel and equipment. The decontamination and monitoring process
isuniqueto each accident/incident. Decontamination techniquesmay be both physical
and chemical. The decontamination methods sel ected should betail ored to the hazard,
responders on scene, location, and equipment avail able. The tasks performed do not
change significantly between different types of contamination but the procedures may
vary depending on the nature of the accident/incident and the available equipment.
Standard DOD decontamination procedures, as described in various manuals or
ingructions, eg., U.S.Army FM 3-5NBC Decontamination, can beeffectively modified
towork indiving scenarios. Familiarization and platform specific contaminated water
diving drillsshould be conducted routinely. Such drills should encompass al aspects of
divingin contaminated water including equipment sal ection, donning protective equipment,
and decontamination procedures.

TOPSIDE PROTECTION

Tenders and other topside personnel may also require protection from hazardswhile
supporting diving operationsin contaminated water. A thorough hazard analysiswill
address the degree of protection required by topside personnel aswell asthedivers.
Every effort should be made to position the “dive station” outside the contaminated
areawith atransition zone between thework areaand the“ dive station.” Some degree
of contamination of the deck and topside equipment will occur and it isexpected the
umbilicalsand linetenderswill comeinto intimate contact with contaminated water
and must be appropriately protected. Depending on the nature of the hazard, topside
protection may involve the use of splash protection and face shields, impermeable
rainsuits, cartridge respirators, disposable hazardous material s suits or acombination
of all of the above. For human remains recovery missions, al body handlers should
observe universal medical precautionsand avoid unnecessary contact with potentially
infectiousmaterial. All personnel should wear coveralls, thick disposable gloves, and
protective eyewear. The same immunization recommendations for divers apply to
tenders. In warm weather, thermal stress can be a severe problem for personnel
wearing protective dress. Close monitoring and short rotations of duty may be
necessary. Industrial hygiene support from the local military treatment facility,
preventive medicine unit, or the Navy Environmental Health Center (NEHC) should
be consulted for guidance on the necessity of respiratory protection for topside
personnel.
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All personnel involved with decontamination, including the diver, shall not eat,
drink, smoke, touch face, or void until decontaminated.

FIGURE 5 - 1 DECONTAMINATION STATION OVERVIEW

5-3 DECONTAMINATION STATION OVERVIEW

Even beforediving operationsin contaminated water begin, thedivesiteshould bedivided
into three zonesfor proper sequestration of contamination throughout the operations,
seeFigure5-1. A zoneimmediately surrounding the point of water entry/exit must be
deemed oneof *high contamination.” Thezoneto which diversand gear progress after
completing their initial decontamination following a successful diveisoneof “low
contamination.” A final zone into which divers progress after they have been
decontaminated and had al their diving equipment removedis” clean.” If feasible, the
clean zone should be positioned upwind from the contaminated zones. Positioning of
topside personnel may need to be adjusted to keep from spreading contamination.

5-3.1 INITIAL DECONTAMINATION

Theinitial decontamination step isto spray bulk contaminants off adiver with ahigh-
pressure, clean, fresh water rinse. Use salt water if fresh water is unavailable. In
some circumstances, al fluid used to rinse, wash, and re-rinse the diver and equipment
needsto be captured for appropriate disposal ashazardous material. In such instances,
the decontamination procedure needsto be altered. The diver should not beinitially
rinsed until heiswithin awater-impermeabl e capturing area. Such anareacouldinclude
sheeting placed on the ground to contain liquids, or achild’swading pool. After all
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decontamination procedures have been completed, al rinsefluids should be pumped or
poured out of thiscapturing areaand into appropriate storage and transport containers
for proper disposal. If no effluent needsto be captured, the diver should be sprayed as
heinitially exitsthewater to limit the quantity of contaminants being transferred to the
divestation.

Attending technicians should be careful to direct water flow away from potential
pointsof leakage (exhaust valves, seal junctions, etc.) inthediver’srig: ahigh-pressure
jet of water directed at such potential breach points may inject contaminantsinside
the protective gear and into contact with the diver. Tenders should also exercise care
that overspray does not spread contamination. Care should al so be taken to remove
the bulk of contaminantsat this stage to ensurethe greatest effectiveness of subsequent
decontamination steps.

5-3.2 INITIAL EQUIPMENT REMOVAL AND WASHDOWN

Asthediver arrivesonthedive station following hismission, hisoversuit (if applicable)
should be cut away to decontaminate thediving rig. Thiscould a so be an appropriate
time to remove ancillary dive gear such as harnesses, weight belts, emergency gas
supply tanks, etc. for subsequent decontamination.

After thediver hasbeeninitialy rinsed and hisancillary gear and any oversuit removed,
the diver should be scrubbed with astiff-bristle synthetic brush and acleaning solution.
The composition of the cleaning solution should be appropriate for the contaminant to
be removed; 5% bleach solutions are adequate for most situations and should not
degrade equipment when used for short periods of time and then rinsed away.
Commercialy available household bleach isusually approximately 5%. One method
for preparing a 5% bleach solution is to mix three pounds of HTH (high-test
hypochlorite, calcium hypochlorite) into 5 gallons of fresh water. A chlorine-based
solution should not be used for cleaning if the contaminants contain appreciable
amounts of ammonia. A cleaning solution of 1 to 2% trisodium phosphate (TSP)
should work well for such scenarios. Degreasing agents also may be required for
adherent, oily residues. One commonly available product for this purposeis Simple
Green. Long-handled brusheswill facilitate the cleaning process. Hand-held brushes
should be used for detailed cleaning of the dive helmet and the neck-dam interface.

Once the diver has been thoroughly scrubbed with cleaning solution applied from
head to toe, he should be rinsed with fresh water. Again, attending technicians should
be careful when directing high-pressure water toward potential breach points of the
diving rig such as exhaust valves, the suit helmet interface, the suit glove interface,
Zipper, penetrators, etc. They should be careful to ensurethat al visible contamination,
most notably in the area adjacent to the neck-dam including the dive helmet and the
upper portionsof thedry suit, iscleaned off the diver. After thediver hasreceived his
final rinse, he should progresstoward the clean zone.
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5-3.3 UNDRESS

After the diver has been adequately decontaminated and moved into the “low
contamination” zone adjacent to the clean zone, the dive gear should beremovedina
stepwise fashion. First, the locking mechanism from helmet to dry suit should be
disconnected and the helmet removed. Then thedry suit and gloves should be removed.
Next, dive gear undergarments should be removed. If nothing indicatesthat thediving
rig has been breached during the dive, the diver may proceed to the*” clean” zone and
take aroutine postdive shower, which should include washing of the entire body with
soap/shampoo. Diver should use Domboro solution in each ear for aminimum of 60
seconds per side. Additionally, the area under each fingernail should be thoroughly
scrubbed with soap and a nailbrush. The diver should use antiseptic mouthwash to
rinse hismouth. If there areindications of possible dermal exposureto contaminants,
then additional decontamination stepswill be required. Thisincludes scrubbing the
bare skin with a0.5% bleach solution for approximately 10 minutes and then washing
with soap in a shower. The 0.5% solution can be prepared from a 1:9 dilution of the
equipment decontamination solution already prepared. Label solutions carefully as
applying 5% directly to adiver’sskin can bevery irritating. Care should be taken not to
introduce decontamination sol ution into abdomina or central nervous systemwounds, if
present.

All thediver’s equipment must undergo secondary decontamination after it hasbeen
removed from him during the personnel decontamination procedure. This secondary
decontamination procedure entailsfirst rinsing bulk contamination from the equipment
and then soaking it in a bleach-based solution for at least thirty minutes. Drums or
wading pools may be effectiverepositoriesfor thisprocess. After soaking, equipment
should berinsed thoroughly until no foaming occurs.

Soaking umbilicals in bleach based solutions is not recommended. An alternative
solution such as TSP or a soap such as Simple Green should be used to thoroughly
cleanumbilicals. Impermeabl e covers should be applied to avoid introducing cleaning
solutionsinto theinterior of diving umbilicalsand other air-handling apparatus.

5-3.4 TENDER DECONTAMINATION

Thetender decontamination procedureisthe same asthat for divers. Thelast person
out of the contaminated zonewill haveto self decontaminate.

5-4 MEDICAL SUPPORT

5-4

After completing athorough decontamination, individualsshould proceed to amedical
evauation station, if appropriateto the hazard. Theindividuals' vital signsaretaken,
documented, and compared with the baselineinformation. Supervisory personnel will
be required to make a differential diagnosis between diving related disorders and
symptoms related to chemical exposure. These symptoms may overlap making
diagnosisdifficult. Any individua showing signsor symptomsfrom exposureor injury
should be transported to a hospital for appropriate treatment. Proper documentation
onall individuals, methods of decontamination, and any exposuresor injuries should
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beincluded. Oncetheindividuasleavethemedica eval uation area, the decontamination
process is complete. The medical treatment after exposure will be conducted in
accordance with the specific medical emergency proceduresdirected by acompetent
medical team. Again, depending on thetype of toxic substance encountered, it may be
advisabletointroduce short or long term biological and medical surveillance of exposed
personnel.

5-5 HAZARDOUS WASTE MINIMIZATION

Federal, state, or local regulations may require that residue collected in the
decontamination process be collected and disposed of as hazardous waste. Thiswill
requireprior coordination with local officialsto ensure compliance. Every effort should
be made to minimize the amount of waste generated consistent with personnel safety.

5-5
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APPENDIX A

REFERENCE MATERIALS AND INFORMATION SOURCES

29 CFR 1910-120 Occupational Safety and Health Standards - Hazardous Materials,
http://www.osha.gov.

29 CFR 1910 Subpart T Occupational Safety and Health Standards— Commercial Diving Operations,
http://www.osha.gov.

Diving in High-Risk Environments 3 Ed., Steven M. Barsky, Hammerhead Press Santa Barbara, CA
http://www.marinemkt.com.

National Institute for Occupational Safety and Health (NIOSH) Pocket Guideto Chemical Hazards-
containsgenerd industria hygieneinformation on several hundred chemicals/classesfor workers,
employers, and occupationd health professionals. http://www.cdc.gov/niosh.

Registry of Toxic Effectsof Chemical Substances (RTECS®), Database of toxicological information
compiled, maintained, and updated by the National Institute for Occupational Safety and Health. http://
grc.ntis.gov/rtecs.htm - subscription feerequired.

Chemical and Biologica Defense Information Analysis Center (CBIAC) — Information on chemical and
biological warfare agents. http://www.cbiac.apgea.army.mil.

U.S.Army Field Manual (FM) 3-9 Potential Military Chemical/Biological Agentsand Compounds—
availableat http://155.217.58.58/atdls.html.

Coast Guard Chemical Hazards Group —maintainsthe Chemical Hazard Response Information System
(CHRIS) database. www.chrismanual.com

Association of Diving Contractors | nternational - www.adc-usa.org.

NOAA Diving Manual, Chapter 13 —Polluted Water Diving available through Best Publication company.
http://www.bestpub.com/

Armed ForcesMedical Intelligence Center (AFMIC) Fort DietrichMD.
https.//mic.afmic.detrick.army.mil/.

NOAA Hazardous Materialsand A ssessment Division— providestoolsand information for emergency
respondersand plannersto understand and mitigate the effects of oil and hazardous materialsin U.S.
waters. http://response.restoration.noaa.gov/

U.S. Environmental Protection Agency
National Health and Environmental Effects Research Laboratory —resourceto identify scientific research
availableon the effects of contaminants on human health. http://www.epa.gov/nheerl/
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